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A Mathematical Approach to understanding Eurasian Watermilfoil Growth, Spread, and Control.
Eurasian watermilfoil (EWM) and Variable-Leaf Watermilfoil (VLM) are two highly invasive varieties of
the aquatic plant watermilfoil, which is found throughout the US and in Southern Canada. In fact, EWM
is one of the most invasive plants in the US, and is believed to have been introduced into North America
in the 1940s (originating from Europe, Asia, and North Africa). VLM is native to the Southern US, but is
invasive (and spreading rapidly) in northern regions. Like other invasive plants, invasive watermilfoil
(IWM) has the ability to grow and spread quickly, forming dense monocultures, due to its ability to
outcompete many native aquatic plants.
Expanding on previous theoretical models [1, 2], we use an ODE approach to model the growth of IWM
in a dense stand, where such a model depends on IWM growth characteristics such as lake clarity,
available nutrients, temperature, and depth. These parameters have been recorded by undergraduate and
graduate students (members of our team from Clarkson’s Biology Department) during summer field work
at our local test site, Norwood Lake in Upstate NY. Our project goals are to (1) help understand how
IWM is growing and spreading in Norwood Lake, and (2) to understand how we can optimally combine
different control strategies to reduce IWM in the lake. Various control strategies, which have been
implemented by us in the field, include the use of Benthic Mats (which cover small areas of the lake
bottom –blocking sunlight) and localized hand pulling.
To incorporate such spatial controls into our model, we expand our model using a PDE to account for
seasonal diffusion. In this presentation, we will show the results from simulating various control
strategies (either instantaneous hand pulling vs lengthy mat coverage) to determine a sustainable approach
that individuals can implement within the Norwood Lake community. Strategies will take length mat
coverage and the total number of mats into account, and will be tested by our team in summer 2020 in
Norwood Lake.
[1] Herb, W.R., and Stefan, H.G. 2006. Ecological Modeling 193: 560–574.
[2] Miller et al., 2011, Biocontrol 56: 935–945.

